Blueberry (Vaccinium spp.), much appreciated for its exotic flavor and nutraceutical properties, can be consumed in natura and in beverages such as nectar and juice. The aim of this study was to evaluate the chemical characteristics and the acceptance of commercial nectar and blueberry juice elaborated by the steam dragging method. The work was carried out in August of 2016, at the Universidade Federal de Pelotas, Pelotas (RS). The experimental design was in a uniform scheme, with two levels: commercial nectar and juice elaborated with the combination of fruits of cultivars Bluegem and Powderblue. Soluble solids content, titratable acidity and the pH of the samples were evaluated. For the sensorial analysis, a panel of fifty-five judges evaluated attributes such as color, aroma, flavor, body and global acceptance, using a nine-point hedonic scale. Regarding the chemical analyzes, there was a statistical difference for total soluble solids content and the nectar showed the highest content. In the sensory analysis, the juice elaborated with 'Bluegem' and 'Powderblue' obtained the highest mean for color, while for the flavor and body attributes, the preference of the judges for the nectar was verified. However, both had good overall acceptance, with scores between 7.52 and 7.62. Thus, acceptance of both nectar and juice was considered satisfactory by the evaluators.
INTRODUCTION
Blueberries belong to the Ericaceae family and are native of Europe and the US, where they are much appreciated for their exotic flavor, economic value, being also widely disseminated as a source of longevity, due to their nutritional composition (Antunes and Raseira 2006) .
According to Morazzoni and Bombardelli (1996) , the fruit has vitamins A, B, C, K, plus folic acid, calcium, iron, phosphate, magnesium, manganese, potassium, sugars, pectin, tannin, citric, malic and tartaric acid and resveratrol. It also stands out for the high content of polyphenols, both in the peel and in the pulp (Payne 2005; Deng et al., 2014) .
In countries from the Northern Hemisphere, mainly in Europe and in the US, this fruit species is largely cultivated. In Brazil, it was introduced in 1983, together with a collection of plants brought by the Embrapa Center for Temperate Climate Agricultural Research, and the first commercial initiative took place in 1990, in Vacaria, RS (Fachinello 2008) . However, the increase in cultivated areas and the good commercialization price contributed to increase the interest of Brazilian growers, who had the opportunity to harvest the fruit during the offseason in countries traditionally known as consumers and growers (Brackmann et al., 2010) .
Among the alternatives for the commercialization of blueberry, is the fruit in natura. However, one of the greatest bottlenecks is its high perishability, even under refrigeration (Pelegrini et al., 2012) , which highlights the importance of the other possibilities of its insertion in the market, which, according to Kechinski (2011) are the fruit byproducts such as yogurts, ice creams, jams, juices and nectars.
Considering that its unique flavor and color are attractive factors for the consumer (Hoffmann and Antunes 2016) , beverages prepared with blueberry can become promising options. According to Guerra (2016) , in the last couple of years, the media and the popular movement towards the consumption of healthy beverages led to a considerable increase in the production and consumption of the juice.
Decree 6.871 of June 6 2009, which regulates law 8.918, of July 14, 1994, defines nectar as a fermented beverage obtained through dilution in drinking water of the eatable part of a vegetable or its extract, added by sugars, destined to consumption. The juice, on the other hand, is a non-fermented beverage, obtained from a ripe and healthy fruit or part of the original vegetal through adequate technological processing, submitted to treatment that guarantees its presentation and preservation until the moment of consumption (Ministério da Agricultura 2009). One of the juice production methods is the steam dragging, with extracting-pans, highly used in small-scale productions, mainly in small rural properties (Guerra 2016) . Despite the advantages, this technique implies in some incorporation of water to the juice (Bresolin et al., 2013) . Kechinski (2011) described that among the blueberry byproducts, the juice is the most important. Therefore, regardless of the type of beverage, it is extremely important to determine their chemical characteristics. Acceptance as well as the consumers' preference regarding the products should also be evaluated, being the hedonic scale a widely used method (Della Torre et al., 2003; Borges et al., 2011; Koyama et al., 2015) , due to its reliability and results validity, as well as for being simple to use by evaluators (Villanueva et al., 2005) .
Since information on the blueberry nectar and juice obtained by the Bluegem and Powderblue cultivars are scarce, the objective of this work was to evaluate the chemical characteristics and acceptance of a commercial nectar and blueberry juice prepared by the steam-dragging method.
MATERIAL AND METHODS
This work was developed in August 2016 at Faculdade de Agronomia Eliseu Maciel, Pelotas Universidade Federal de Pelotas (UFPel), located in the county of Capão do Leão-RS.
The study analyzed two types of beverages made of blueberry nectar and juice, constituting a one-way Anova of two levels. The nectar was a registered commercial product purchased at the local commerce in Pelotas-RS, made of water, 50% of juice, sugar, natural aroma and antioxidant. The juice was prepared with 3 kg of blueberry fruit mix from the Bluegem and Powderblue cultivars (in the proportion of 1:1), collected from a commercial production area located in Pelotas, RS, during the harvest of 2016. Firstly, the fruit were washed in running water and then the juice was extracted by the steam dragging process, using an extracting pan, with capacity for 18 kg. After the extraction, the juice was bottled still warm in glass bottles of 750 mL. Then it was stored in the refrigerator at ±10°C, for analysis.
The chemical analysis was realized at LabAgro/Fruticultura from the Agronomy Graduate Program at UFPel. Assessments included the pH determined by a pH meter from the brand Quimis ® ; total soluble solids (SST), using a portable refractometer with the result expressed in °Brix; and titratable acidity (TA), by the titration method, using 10 mL of sample diluted in 90 mL of distilled water. Titration made with solution of NaOH 0.1N, until reaching pH 8.2 was also assessed, being the results expressed in citric acid percentage (Instituto Adolfo Lutz 1985) .
A questionnaire was applied to 55 untrained individuals, including students, teachers and employees of UFPel, to assess the evaluators' profile. Through this questionnaire, age group, occupation, education, preference and frequency of blueberry juice consumption were evaluated. Data were presented according to gender (male and female).
Next, a sensorial analysis of the blueberry nectar and juice was carried out in individual booths at the UFPel Sensorial Analysis Laboratory. Attributes such as color, aroma, flavor, body and global acceptance of the samples were evaluated, using a nine-point hedonic scale from dislike extremely (1) to like extremely (9) (Table 1) (Villanueva et al., 2005) . Samples with 20 mL of the nectar and juice each were served at 10°C, in transparent polyethylene cups. Each evaluator received the two samples, coded with randomized threedigit numbers (Figures 2A and 2B ). Evaluators rinsed their mouth with mineral water at room temperature before and between evaluations. A randomized blocks experimental design was used and data submitted to an analysis of variance by the F test (p<0.05). The effects of determined statistical significance were compared by the t test (p≤0.05). 
RESULTS AND DISCUSSION
In regards to the chemical characteristics, nectar solid soluble contents showed higher mean, differing statistically from the juice obtained by the steam-dragging method (Table 2) . Such fact occurred, probably, due to the concentration of sugar added to the commercial product formulation, while the juice obtained by the steam-dragging method had only sugar originated from the fruit itself. The value registered for the juice prepared by the steam-dragging method was superior to that described by Kechinski (2011) who obtained 8.0 °Brix from blueberry juice prepared by the same method. On the other hand, during the evaluation of the fruit in natura, the value found by Pelegrine et al. (2012) was 10.0 °Brix, i.e., smaller than the value found for the nectar and greater when compared to the blueberry juice prepared by the steam-dragging method in this experiment. According to Normative Instruction 19 of June 19, 2013, soluble solids minimum content established for blueberry juice is 10 °Brix (Ministério da Agricultura 2013).
In regards to the pH, there was no significant difference between the products evaluated (Table 2) . Contents were superior to those verified by Concenço et al. (2014) , who registered values of 3.27 and 3.33 for blueberry pulp and extract, respectively.
As for titratable acidity, there was no significant difference between the analyzed products ( Table 2) . Acidity contents were superior to those observed by Kechinski (2011) , who obtained 0.32%. However, it was inferior to those reported by Pelegrine et al. (2012) , who registered 0.64% and 0.72%, respectively for in natura blueberry. Oliva (2002) , in a sensorial analysis experiment with pasteurized juice from sweet orange (Citrus sinensis) cultivars concluded that intense acidity is an attribute of less acceptance by the evaluators.
Sensorial acceptance test results for nectar and juice regarding color, aroma, flavor, body and global acceptance are described in Table 3 . In regards to color, there were significant differences between the two samples (Table 3) . For this attribute, the juice sample showed the highest mean obtained through the steam dragging method. When evaluating orange juice prepared with different cultivars, Oliva (2002) reported that color is one of the most important aspects regarding appearance and product acceptance. In addition, Kechinski (2011) mentioned that color is an attribute perceived as an indicator of quality and, many times, determines the decision to purchase a product, while Dutra et al. (2014) reported that the high color intensity could be a determining characteristic in juice acceptance.
As for aroma, there were no significant differences between the samples (Table 3 ). According to Jordão (2005) , the aroma is a complex attribute since it is related to several volatile substances belonging to different chemical classes.
There were statistical differences between the samples in regards to flavor and body, with the nectar showing the highest mean (Table 3) . However, the values registered for the two types of beverages were between 6.62 and 7.63, indicating satisfactory acceptance. Pontes et al. (2010) , evaluated the acceptance of a commercial grape nectar and juice and observed that the integral juice containing only natural fruit had the same acceptance as the nectar with the addition of sugar. In the present study, although the juice prepared with the mix 'Bluegem' and 'Powderblue' fruit had fruit sugar, the incorporation of water to the juice during the extraction by steam dragging led to juice dilution and, consequently, to less total soluble solids content, which may have interfered in the acceptance by the evaluators in relation to flavor.
In regards to global acceptance, the juice prepared by the steam dragging method showed a higher mean, with no significant difference from the nectar. Hedonic scale grades varied between 7.52 and 7.62, indicating good acceptance of the analyzed juices by the evaluators. Dutra et al. (2014) , in a study with grape juice, warned about the importance of taking into account the preference of the consumer for the cultivar, since the diversity of habits leads to the use of cultivars with very distinct flavor characteristics. In addition, Borges et al. (2011) , during the sensorial analysis of grape juice 'Isabel', stressed the need to consider product acceptance by the consumers to prevent the risk of causing financial damages to the sector. Figure 1 shows the results from the evaluators' profiles assessment in regards to age group, occupation, education, preference and frequency of juice consumption. As for the age group, the predominant age varied from 15 to 25 years of age ( Figure 1A ) and most evaluators were females. Figure 1 . Results of the evaluators' profiles in regards to age (A); occupation (B); education(C); preference for type of fruit juice (D); and frequency of blueberry juice consumption (E). Obs.: Occasionally: at least once a year. Moderately: at least once a month. Frequently: at least once a week. Pelotas, RS. 2016. In regards to occupation, most evaluators were students ( Figure 1B) . As for education level, most had higher education ( Figure 1C ). The second level of education for the male evaluators was post-graduation, while for female evaluators was a high school degree.
As for preference for type of fruit juice, most evaluators chose orange and grape juice ( Figure 1D ) and, in this case, they were instructed to choose one more type. Borges et al. (2011) obtained similar results in an experiment with the grape juice 'Isabel', using cuts from different cultivars. Koyama et al. (2015) also presented the same results in a work with the grape juice 'Isabel', whose grapes were submitted to an application of abscisic acid, in which the orange and grape juices had the highest preference among the evaluators.
In regards to the frequency of blueberry juice consumption, most evaluators had never consumed this type of juice before ( Figure 1E ). Female consumers showed to be the greatest occasional consumers (at least once a year) of this juice, and no male evaluator said they consume the juice frequently (at least once a week). The fact that the blueberry juice is not among the most consumed juices can be related to its low availability in the market as well as to the need for greater dissemination. Oliva (2002) stresses that carrying out a sensorial quality evaluation of food is not an easy task for being a complex response to the product sensorial properties, which is based on the individual's expectations, preferences and previous experiences in relation to the product. However, as the consumer's preference for natural and healthy foods is growing around the world, results from the present study shows that the hedonic means for all evaluated attributes were between 6,2 and 8.66, indicating the consumption potential of the analyzed blueberry nectar and juice.
In summary, although the nectar shows greater total soluble content, the juice prepared with the 'Bluegem' and 'Powderblue' fuit mix stood out in regards to color, an essential attribute for commercialization and showed no significant difference in regards to global acceptance. Therefore, considering that the juice made with these two cultivars has only the fruit in its composition, i.e, it does not include sugar or other additives, it can be a promising alternative for the preparation of the juice by the steam dragging method. However, more research on this subject must be realized to evaluate other cultivars, other methods of extraction, as well as to motivate fruit juice consumers to consume beverages prepared with blueberry. 
CONCLUSION
Blueberry nectar and juice prepared by a 'Bluegem' and 'Powderblue' fruit mix, using the steam ragging method, showed satisfactory sensorial acceptance.
